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ABSTRACT 

Two basic requirements for the successful initiation 
of a program for test assembly are the development of detailed item 
content classification systems and the delineation of the 
professional judgements made in building a test from a pool of items 
to detailed content, ability, and statistical specifications in terms 
precise enough to be translated into computer programs* A guiding 
principle has been that the computer is to serve the professional 
staff, not supersede them. Every test assembled is subject to 
professional review; revisions can be requested; and the items 
selected are held "in limbo" until the test has been accepted. The 
systems development turned out to be much more sophisticated than 
originally expected. It is undoubtedly more complex than would be 
required for most testing situations since it is designed to handle a 
wide variety of tests in each subject area and the numerous 
constraints that are imposed on item selection by the rigorous test 
specifications and need for parallelism of forms that is basic to 
some of Educational Testing Servicers (ETS) national programs like 
the College Board tests. In addition to a unique idep.tif ication 
number and the classification for each item, the computerized file 
contains a complete history of the item's uses, up to five sets of 
statistics, codes for the security level and present activity status 
of the item, and up to 15 12-letter key words — which in the case of 
some verbal items constitute the complete items. (Author/BJG) 
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Computer Assisted Assembly of Tests at Educational Testing Service 

Toward the end of 1966, the Test Development and Data Processing Divisions 
at ETS began working together on the development of an operational system for 
assembly of tests by computer. This* work was preceded by almost two years of 
experimentation and planning, including a simplified pilot assembly of a 
mathematics achievement test and the development of a mathematical model for 
the simulation of the logical processes involved in the selection of reading 
comprehension passages, to demonstrate feasibility. 

The Verbal Aptitude and Mathematics areas were selected for the first 
phase because the item pools were largest, the number of tests to be assembled 
each year were greatest, and the SAT test-specifications most detailed and 
rigorous.. Any system capable of assembling these tests could be easily 
adapted for other subject areas. Aptitude Tests have been routinely assembled 
by computer since 1968. We have also experimentally assembled mathematics 
achievement tests and have pilot tested the adaptation of the system to 
social studies by assembly of American History Tests. However, we have not 
pressed the expansion of the system to other areas because of some problems 
in developing classification systons and the realization that the present 
procedure is not cost effective in areas with relatively small item pools and 
infrequent test assemblies. Our present computerized item files include about 
15,000 Verbal items, 12,000 Mathematics items and several hundred American 
History items. The flexibility of the system has been demonstrated by the 
adaptation and simplification of the program packages for a Russian Language 
pool for the Defense Language Institute. 

It was agreed from the outset that there were two basic requirements for 
the successful initiation of any such program - the development of detailed 
item content classification systems and the delineation of the professional 
judgments made in building a test from a pool of items to detailed content, 
ability, and statistical specifications in terms precise enough to be trans- 
lated into computer programs. Our guiding principle has been that the computer 
is to serve the professional staff, not supersede them. Every test assembled 
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is subject to professional review; revisions can be requested; and the items 
selected are held "in limbo" until the test has been accepted. The accompanying 
figure shows the interaction between the test developer and the computer. 

The systems development turned out to be much more sophisticated than we 
had originally expected. It is undoubtedly more complex than would be required 
for most testing situations since it is designed to handle a wide variety of 
tests in each subject area and the numerous constraints that are imposed on item 
selection by the rigorous test specifications and need for parallelism of forms 
that is basic to some of ETS's national programs like the College Board tests. 
In addition to a unique identification number and the classification for each 
item, the computerized file contains a complete history of the item^s uses, up 
to five sets of statistics, codes for the security level and present activity 
s£atus of the item, and up to fifteen twelve-letter key words - which in the 
case of some verbal items, constitute the complete items. 

The basic computer programs in the system are a file maintenance package 
and an item selection package. The comprehensive inventories produced almost 
as- a by-product of the selection package have turned out to be one of the most 
valuable features of the system. By providing a summary of items available for 
any category by difficulty level and discrimination index, they are an invaluable 
guide to where attention should be focused in item writing to keep a balanced 
pool. It is also possible to determine whether our item pools are adequate to 
meet requests for special tests and to assemble them quickly. An example of 
an inventory print-out for one type of verbal items is attached. 

^ The selection program is not a simple item retrieval system; rather it 
is designed to fit multidimensional test specifications. Control of the test 
assembly process remains in the hands of the test developer because .it is he 
who determines the specifications and reviews the product. When tests are 
requested from the computer, the statistical specifications provided must 
include acceptable ranges of means and standard deviations of difficulty and 
discrimination indices, and item selection is guided by designating the number 
of items need from each major category and for each minor category digit, 
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ANTONYMS - SAMPLE INVENTORY Free Use Items (SAT) 



1168 ITEMS ARE IN THE REDUCED POOL 



MEAN DELTA » 12.31 
DELTA STD DEV = 2.7357 



MEAN R-BIS = 0.426 



DELTA 
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FREQUENCY 


R-BIS 
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FREQUENCY 


*************************** 


***********************i 


0.0 
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0.0 - 


0.09 * 
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26 


0.10 - 


0.19 * 




6.0 
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15 


0.20 - 


0.29 * 


176 
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0.30 - 


0.39 * 


306 
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73 


0.40 - 


0.49 * 


310 
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75 


0.50 - 


0.59 * 
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0.69 * 
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DELTA * R-BIS * MEAN R-BIS 

******************************************************* 

* 0.0 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 * 

* 0.09 0.19 0.29 0.39 0.49 0.59 0.69 0.79 0.89 0.99 * 

************************* *********:^*******************************************^ 
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15.0 




15.9 


* 


78 


39 


3 


5 


1 


* 


.292 


16.0 




16.9 


* 


35 


21 


3 


2 




* 


.299 


17.0 




17-.9 


* 


9 




1 








.266 


18.0 




18.9 


* 


5 


4 








* 


,279 


19.0 




19.9 


* 


1 


1 








* 


.295 


20.0 




26.0 


* 












* 





********************************************************************** 
MEAN DELTA * 15.2 12.9 11.9 11.0 10.3 * 

6 



-5- 



ANTONYM INVENTORY (Continued) 
SUMMARY OF CONTENT 

LEVEL * DIGIT 

*********************************************************************^ 

* 123 *4 5 6 7 8 9 

*************************************************************** 

0 * 11 1168 1168 1168 1168 

1 * 282 604 839 337 

2 * 302 564 326 308 1 

3 * 214 3 510 

4 * 352 12 



* 18 



6 * 1163 

7 * 

8 * 3 

9 * 



MINOR CONTENT MEAN DELTA 



LEVEL * DIGIT 

***********************************************************;************************** 

* 1 2 3 4 5 6~7 8 9 

************************************************************************************* 

0 * 9.10 13.30 12.31 12.31 12.31 12.31 

1 * 12.80 12.54 12.38 11.80 

2 * 11.77 12.06 12.13 12.39 6.90. 

3 * 11.55 10.56 12.58 

4 * 12.84 12.90 

5 * 12.07 

6 * ' 12.30 

7 * 

8 * 15.73 

9 *■ 



MINOR CONTENT MEAN R-BIS 
LEVEL * DIGIT 

************************************************************************************* 

* 1 2 3 4 5 6 7 8 9 

************************************************************************************* 

.426 .426 .426 .426 
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indicating acceptable llmita by requesting exactly so many items, at least so 
many items, or at most so many items. The computer surveys the entire pool, 
produces a reduced item pool of all those items that could be eligible for the 
particular test, and then begins a^^lection process by assigning a priority 
number to each item according tj>^- complex procedure. 

The highest priority item is then selected. This means that the entire 
pool of items is searched every time an item is selected. Therefore, it can be 
stated that every item is picked specifically because it best meets the speci- 
fications. After each item is selected, new priority numbers are assigned to 
a further reduced pool. In the verbal assembly package, an array of key words 
used is added to and checked after each item is selected since specifications 
require that no substantive word be used more than once in a test. Controls 
are built-in through the priority number computation to insure leaving the pool 
as balanced as possible after a test is selected to maximize the number of 
parallel tests that can be assem^jled. 

Items are classified (and it follows that tests can be assembled) on the 
following parameters: 

• Delta - difficulty of the item as determined by item analysis. 
A distribution across 15 delta levels may be specified for the 
test assembly as well as test mean and standard deviation. 
Furthermore, the item select iorf program allows .^or delta scaling 
"on the fly" for compensation across testing programs (or grade 
levels) . 

• R-bis - discriminating power of item as determined by item analysis. 
Required test mean and standard deviation are specified for assembly. 

• Content - a nine-digit classification scheme to describe item content 
can be accommodated by the system. Furthermore, items can be classi- 
fied ^n to broad major categories within an overall subject. The 
semantics of this classification scheme are independent of the program. 

• Item Security/Item Activity - two codes to indicate the current use 
or status of the item. 

• Key Words - up to a dozen 15-character words appearing in or 
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descriptive of the item» 
There are three primary files associated with the CAAT System. 

• The Item Description File contains: 1) item classification data, 
2) up to 10 previous uses of the item (tests in which it has 
appeared), 3) up to five complete sets of item analysis statistics, 
and 4) key words. 

• The Test Description File is a history of which tests have used which 
items. For each test, items are listed in the order they appeared 
within each test section. This provides the means of matching new 
Item Analysis data to the items in the Item Description File, since 
the CAAT item identification numbers (accession numbers) are not 
known by the Item Analysis program. 

• The Selected Items File is, a transient storage area for tests which 
have been selected by CAAT but not yet approved by the test developer. 
When ^inal approval has been given, the test is removed from the 
Selected Items File, added to the test file and the corresponding 
Item Description records ar3 updated to reflect the new use. 

The basic content classification format, allows for any number of four- 
letter major categories, and within each of these categories up to nine digits, 
each with ten levels - a staggering number of possible unique classifications. 
In Verbal Aptitude, the major categories are acronjrms for item types such as 
ANAL for analogies, ANTM.for antonyms or RC for reading comprehension; in 
Mathematics they are broad content areas, such as ALGB for algebra. The digits 
are used for finer classifications of content or item type and for such things 
as grade level, and type of thinking or ability tested • A basic requirement 
is that a group developing and using such a system agree on the meaning of a 
classification and use it consistently, since the computer couldn't care less 
what the letters and numbers stand for. 

In developing subject-matter classifications, we have tried to make them 
detailed enough to be useful for the assembly of unit and end-of-course tests 
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as well as broad survey-type tests such as the College Board Achievement 
Examinations. In developing ability classifications in each subject area, 
we have tried to reflect the objectives of education in the field in terms *of 
cognitive levels or thought processes. Our present classifications may not 
be detailed enough for diagnostic testing within topics but there is room 
enough in the classification system to add this type of detail if it should 
become desirable. Although we have not yet tried it, we think we can use a 
combination of the content and ability dimensions to match individual school's 
behavioral objectives should we move to assembling tests on request for this 
purpose. 

In planning the system, we developed a content classification format that 
can, hopefully, be generalized to all subject areas without limiting flexibility. 
The approach to content classification is completely different for mathematics 
and verbal items, with social studies more similar to mathematics, but the format 
looks the same to the computer and the same programs can be used for file de- 
velopment and maintenance and for making inventories of the pool. The item 
selection logic is fundamentally similar with some adaptation for special 
problems in each area. Attached to this paper are sample classifications o^ . 
a mathematics, a verbal aptitude, and a social studies item. As mentioned 
before, for verbal items, the major classifications are item types with the 
digits used for finer distinctions and grade level. For mathematics and social 
studies, the major classifications are broad, horizontal subject-matter categories 
such as ARIT for Arithmetic or AMHY for American History. In mathematics the 
first digit, which we call a major-minor category, is used for up to ten large 
subdivisions of each major area such as algebraic operations or linear functions 
in Algebra. The second and third digits refer to the first digit and theo- 
retically, if not practically, provide the possibility of 100 sub-classifications 
for each majoir-minor category and 1000 unique classifications within each major 
area. The fourth and fifth digits are not being used at this time in mathe- 
matics but are available for finer classifications. To our classifiers, 
"happiness is the fourth and fifth digit." 

Digits 6-9 have been assigned the same meaning overall mathematic questions 
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as follows: 

Digit 6 controls with respect to curriculum and has three levels 
of traditional versus modern subject matter and symbolism. 

Digit 7 indicates grade level from 1 for primary to 9 for 
advanced college level* 

Digit 8 describes the nature of the setting to insure variety 
in appearance and tasks. The ten levels distinguish between 
abstract and concrete settings, with and without figures or 
graphs, etc* 

Digit 9 we call the ability process dimension* It is a hier- 
archial classif icatipn into six levels which is our pragmatic 
adaptation of the Bloom taxonomy to mathematical problems and 
abilities to be tested. 

In social studies, the use and pairing of digits varies with the major category 
except that digits 7-9 are used across all areas for grade level, type of 
stimulus, and ability tested. All nine digits are used for History. 

The task of classifying all the old items in our files and transcribing 
the data has been and continues to be a mammoth and incomplete one. However, 
new items are classified when written and put on tape immediately and a system 
has been developed for linking item analyses directly with the computerized 
item files. 

The computer output from the test selection process is a listing by major 
category of item accession numbers with classification, delta (difficulty index) 
and r-biserial and any key words available. Summary statistics are provided 
for each category and the test as a whole along with an inventory of all items 
in the reduced pool from which the test was chosen. 

As described above, the primary output of the present system is a list of 
item numbers. The actual items are retrieved manually, put into an appropriate 
order within the test, typed, and printed. The desirability of automating this 
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SAMPLE CLASSIFICATIONS 



Mathematics 



A 


R 


I 


T 


1 1 2 1 5 


0 


0 


2 


4 


5 ■ 


3 



The^ above classification describes an arithmetic Item testing powers/roots 
of odd/even Integers. The content Is modern; grade level, junior high school 
setting, abstract, numbers only; ability level, comprehension of a concept. 



Verbal 



A 


M 


T 


M 


3 


2 


1 


3 


6 


0 


0 


0 


0 



The above classification describes an antonym Item In which the stem has a 
science connotation. It tests a fine distinction; It Is a slngl^ word (as 
opposed to a phrase); which Is an adjective. The "grade level''^ Is appropriate 
for SAT (Uth-12th grade). 

Social Studies 



w 


E 


H 


Y 


4 


2 


3 


3 


2 


5 


4 


4 



The above classification describes an item in the history of Western Europe. 
Chronologically, it is 16th century; geographically, France; its subject matter 
is Governmental Institutions and the emphasis is Political-internal. The 
"grade level** is College specialized. The item is based on a quotation and 
the ability level being measured is application. 
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process has been recognized from the start of the development of CAAT, and 
studies of Whole Item Storage and Retrieval (W.I.S.A.R.) have been undertaken. 
The main difficulty has been in the handling of graphic items (pictures, charts, 
etc.). To achieve the quality of reproduction that has become standard at ETS 
would require very expensive hardware. Similarly, although not as severe a 
limitation, the type fonts available on a high-speed printer are not of the 
accustomed quality. ETS currently uses IBM Executive Selectric typewriters 
for final copy of examination booklets. 

For demonstration purposes, a Whole Item Storage and Retrieval System has 
been Implemented as an adjunct to the CAAT system. The programs were developed 
external to ETS and have been adapted with the help and kind cooperation of 
their author Dr. Willard Brown, Western Washington State College, Bellingham, 
Washington. Dr. Brown's program has been modified to type test copy using the 
CAAT Test File as its source of item numbers. IBM Selectric typewriter terminals 
may be used, however there is no graphic capability other than creative combi- 
nation of type characters. 

All of us involved in computerized assembly of tests at ETS are aware 
that what we have accomplished is a major step but :only a first one. One 
continuing problem is the time and money for development of sufficiently large 
and diverse pools of pretested items in other subjects to have available 
questions at different levels of difficulty within each content and ability 
classification so that the computer can assemble tests to specifications with 
minimal compromises. Although the system contains the capacity to apply a 
linear adjustment to the difficulty indices if an item is to be used at a 
different level, we have net yet been able to do the studies necessary to 
ascertain appropriate adjustment factors. We continue to search for a 
satisfactory method of whole item storage and retrieval, looking toward both 
computerized test production and printing and interactive testing using 
computer terminals. Although hardware and technology for these already exist, 
we have not yet found it economically possible or the output of high enough 
quality for our present special requirements - particularly since so many of our 
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test questions use nonverbal stimuli such as figures, graphs, cartoons, etc. 

What lies ahead for the future? If the use of the system is to be ex- 
panded, we must move to whole item storage with tests being produced as 
computer print-out or transmitted to renote terminals for individualized . ^ 
interactive testing at consoles. If, as seems likely, the need for large 
national administrations of tests for selection diminishes, there will be 
little Impetus for expanding the present system of computer assisted test 
assembly. Instead, its greatest potential would seem to be its adaptation 
for the assembly of customized tests from item pools for guidance, placement, 
and evaluation, for individualized interactive testing, and for test ad- 
ministrations at computer terminals with immediate scoring and feedback. 
The technology for all of these already exists; what is still needed is time 
and money for development and the ability to make the procedures cost 
effective. 
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Discussing 



r 

Insofar as- 



i:he objective, the develop^lng of a reliably, inexpensive 
methodology fqiS^bservlng father behavior under natural^conditlons Is con- 
cerned. It appelrs to have been attained - . The technique of observing 

fathers interacting with preschool children at home with no other \family 

' ^ L ' ' -? 

ttiember present i?as found ta be relatively Inexpensive, acceptable to 3 social 
classes, and reliable in terms of collection' of data and in codijig of dat^. 
The procedure sl^ould be usefulj\tro those interested in ffither behavior as a 
dependent -6r independent variable, e.g.,<as a. consequence of /unemployment or 

a cause of chill aggression. -,It. should be noted that paternal interactiorfs 

■ - ' f ■ • ^ 

with preschool Children would quite likely be different undeir different Cir- 

cumstances in tne home. An analysis ofi observational data obtained at the 

'end of the interview when the father was observing his child^trying to com- 

plete \^ task; indicated that there were low, although significant correlations 

vlth p£^ternal beh^lors during the interview when the child was not engaged 

In a mastery effortVand the father was focused on the youngster (Radin & 

Epstein, 1975).(''^enja5rj0^1mportant, the correlational pattern between 

child cognitive measures find observed paternal behaviors when the child 

was completing a task was completely different than the pattern reported in 

*■ 

this paper. Th^JS, although it ^can be said that a methodology has been 
developed far observing fathers at home interacting with preschoolers wh^ti., 
other members of the "family are. not present, one cannot assume that this 
observaitional technique represents a sampling of all father Behayiors under 

^ ■ . • . = - I ■ 

th6se circximstancaSiv The problem of sampling is endemic to . jethological ' 
techniques, as Lytton (1971) has pointed out. Jhus in addition, the 
differential behavior observed in laboratory and honlfe setting described by 
Lytton (1973), bne must be aware that there is differential behavior within 
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t*»~ho«a given dtffereht conditlonTs, even when the^lndivi^uals present are 

• / % ' / * • • * 

held constant* However, to obt/in Infonnation^out patijrjial behavior when 

the father is distracted by other activities/ a condition not atypical in 

the average home, it can be/said that a reliable, easily • impletoented procedure 

has. been developed in this investigation/ 

The hypotheses concerning signific4nt relations between nurturant 
* 11 ' 

paternal behavior and child cognitive^ measures wfis suppoVted, but only for 

^ ^oys, and for middle- /and wor:kin^-cla8S b.pys.. The«e findings are in keeping 

with those obtained Ih'the pilot study /f:^r the project (Radin, 1972), and with 

results found by Ped^rson, Rubens.tein,j and Yarrow (1973)*/ For boys as a group/ 

and for each cli3jss s^ibgroup of boys, thWe was at Icfast one observed father 
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For middle»clas8 
accounted for al 



behavior factor .fehfiicji. c&rrelated significantly with a cognitive measure. 
' 1 1.''- * 
I boys, two significant factors were obtained which together 



aost 



usual social claLs i 



one-third of the variance in the child IQ. The 



tldicators \^Jre ;esaentially irrelevant in predicting boys' 
cognitive dcores^ itl |aas paternal behavior that was more critical. It must 

be acknowledged that ^he causal direction may be ireVersed, as Bell <1968)^ and 

\ \\ 

Osofsky & O'ConneXl (|972) have stressed ; .'the .children's c6gnitive ability may be 
^ eliciting specific typds of paternal behaviors. It is also possible that- 
a third variable is cauilng both father and child behavior and/or that the 
effect is circular with both father and son affecting one another's behavior. 
The ^question cannot be settled in a correlational *study such as this. It 
does aeem legitimate to hypothesize, however, that the father's behavior 
waa having scSme influence on the child's- cognitive competence. 

Although father ^behavior can be said to be significantly associated * 
with cognitive competence in four-year-old boy8^o|^'aH social classes, 
there were sharp differences in the' type of paternal behaviorHfeich was 



found to be important in the Ipwer . class as contrasted with the middle and 



^•working class. For the Lower c)Lass, only the absence oc verbal restrictive- 

ness, fostered Cognitive functioning. No set of behaviors enhanced cpgni- 

tive performance. The fact *that"th§re was no significajLt difference in the 

artoun^of verbal restrictiveness prese^it in Jfhe^t^ree <|l£^8^s highlights the 

lunique pattern present in the lowett clalss. t 

Perhaps the xiole pl;ayed by paternal verbal restri/ctiv^ness can be better 

understood if examined iri the light of the set of behivi'ofs labelled ° Positive. 

I ' * f • * 

Response 'to Child 4nd Cog'nitive Stimulation, For thi/s factor, there were 

significant class differences in number of behaviorsrobserved, As^ was found 

by Sears, Maccoby and Levin (1957), Kamii (1965), aid ir> the phot study' 

(Radin, 197^, the Iqwer class had significantly fewer behaviors of this 

type than e^^her the middle or yorking class. This. fading, combined with 

the positive association between ^these nurturant behfl^srs and cognitive 

measures In^the middle-class a^d working "^ass suggests that there may be a 

floor below which paternal nurtufance has no effect* A certain minimum * ' ^ 

^ ^ttount Ttfy be needed to influence Cognitive functioning in the child or to 

inflt^iehce^ the mediators between paternal behavior and cognitive competence of 

the preschooler. An altei?nate explanation is that other class-linked variables 

such as hunger, crowding, poor health and norms valuing physical prowesB 

over intellectual pursuits may dilute the positive relationship between 

paternal warmth and the co^n^dtve functioning of the young bpy in lower- 

^ , ; ' \ .J 

.class families. Thus suff icient\nurturance may^w'present-but its effect 
may be counteracted in certain contents. The data also suggest that the 
impact of restrictiveness may be affected by its context in which it is 
.embedded. In the lower* class where there is less positive responsiveness 
or nurturance for the four -year-old boy, restrictiveness may. have -a detrimental 
effect on the youngsters* intellectual functioning^ In the middle and ^ 



working y<:lad8 where there is more paternal warmth and stimulation,, an equ^l 

ajuovint/of restrict iven^ss way l,nnocuoua. ^ <* ^ 

^ 1 r * I ' f 

' . f Jj J { ^ ^» 

y i^-^'^^^^^^ ^^^^^^ Responsi|?enesp and Cognitive Stimulation, which 

proved to/be the most important set of ^paternal behaviors for boys' cogni- 
<^^R«tence resembles the growth -producing factor obtained by Cl^tke- . 
StdUart (1973), who observed lower and worHing-class mothers interacting* 
^itth Infants up to 18 months of age* The one factor Clarke-Stewart found to, 
|)e|moat higjily associated with compStenc^ in . the c^ld included expression of 
afifectiqa, contingent responsivenecs, verbal stimulation,^ stimulation (rlth 
objects,; and acceptance of the child's behavior. Clarke-Stewart labelled 
tiis 'Motor "Optimal pare". That label would have been appropriate in this 
8tudy'66 w«ll. Yarrow (1963) also found both maternal' stimulatioti and 



af f ectJ^iUI were related to IQ in adopted infants. Another way of conceptual- 
i2,inp fche factor Poditlvfe Response and Cognitive Stimulation is to perceive 
it ais fli combination |of what Hoffmart (1970) has referred . .to .as' Inductioni plus 

'affection. The datb from this investigation suggest it would be difficult 
to 5e{^rate these Jaternal behaviors with four->6ar-old boys; warmth and 
intellectual stimulation seem to b6 inherently linked. 

The hypothesis that motivati6n to achieve would mediate the irelatlon- 

"ship between patdrnal behavioiPand boys' cognitive measure in all social 
class was partially confirmed. Motivation, as assessed by behavior while 
taking the StanfUd Binet, ^mediated the relationship between intellective 
scorj^s and pateifnal responsiveness for all boys, and for working-class and 

-middle-class bbi|s. In all of. the-abeve instances, paternal nurturahce ' 
edhanced the hoi's' motivation to achieve or master the task before him, and • 
this enhanced nJitivation in turn enhanced his score. When the motivation 
factor was cc^ntirolled, there. was no longe.r any link between father and son 



behaviors. Motivation also mediated the negative relatidnship between Hi -and 
paternil controlling behavior 'in the middle cl&, and. between Piaget MTP 
•and paternal resttictlvenes^ in the Iciwer class! Here the' linkage functioned 
^somewhat differently. Thes^ paternal' behaviors reduced the child 'a'^otiva- 
tion, and this diminished motivation, reduced the cognitive score ''It » •• 

appears that there is a tj^e of mastery motivation wHliT, is responsive to 

' ' ' 

.father behavior and which affects the child's cognitive performance. THere 

We, however, associations between paternal behavior and cognitive scores 

V 

f of .sons not m^lated by the mastery motivation factor,- , Thus is appears 

'• ', ' ■ 

that motivation ^ts only one mediator of the relatiooohip betwceft. paternal • 

'behavior and Intellectual fiinctioaing of the . preschool boy. Possibly another 

f . - * 

relates to the degree of identification .with the father, a variable not 
, explored ih dits ftt^. 

J The facl: that the motivation measure employed in this study yielded 
meaningful data with all three cognitive scores, including two which . were 
admlnisfeelred in a different week and by another examiner suggests that the 
items on the face sheet of the. Binet may be a fruitful t;echniqi.e of tapping 
the child's adaptive responsiveness to tasks put before him. Motivation 
While Taking the Binet warrants further exploration with other age groups 
apd other populations. . 

, The hypothesis regarding the relationship between paternal behavior and 
the cognitive competence of four-year-old girls was esT^tlally dlsconf Irmed . 
T^ere was only one significant alloclatlon between an observed father factor 
and ^.Intellective scpre for girls, and thta.^^, hay^Wl beeii^due to 
chance factors. The regression equations did -suggest that some paternal 
behaviors might affect the cognitive functioning but C]ie presence of 
suppressor variables makes the relationship tenuous. For example, ,it was 
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only when ont^ father factor was l(eld constant in the middle claas and working 
class^ that any^ father factor became a significant predictor. The more out- 
standing finding emerging from the regression equation involving girls was 
that there was one significant predictor for all girls with all three ^ 
cognitive measures and that was father's occupation. The higher the status 
^of the occupation,- the hi^er the girl's score. This finding tends to 
support Bay ley attd Schaefer's (1964) view that this may be a genetic 
factor influencing girls' .intellective «bilitie|b which is not operative with 
Soys, In this^dfay 6£\^utomatic promotions anq pressures to stay in .school, 
educational level may be less reflective of inherent ability than occupational 
level. 

Whether or not a genetic factor is affecting girls uore than boys, an 
examinati<5ii'of the factor structure undergirding observed father behavior 
with daughters" sheds some light on%he seeming disconnection between a fa- 
ther 's.I;^havior> and his daughter 's^intellectlve functioning. Over half of 
the, explained variance and 1/3 of ^he total variance l,n father behavior 
with glials was accountecl for by miked messages. For boys, all four factors 
reflected either ^learly 'nurturante or clearly restrictive messages with the 
two restrictive factors being detrimental to th^ child's cognitive function- 
tng and one the nurturant factors appearing to be enhancing. For girls, 
fche one restrictive factor did np^harmJ the two nurturant fact;or8,,did not 
help cognitive development. Perhaps the ambivalent messages tended to 
alienate' the -^Irl from her fathei^so that his other unanibiva lent behaviors 
neither^^helped nor hu,^t her. These findings are all^tffe^more prov6catl,ve 
in view <f the fact that oijily^Wo of the\ind4vi^tf^^56 /father behdvicfrs 
ceded jBhowed significant sex diflerencc's. It was clearly the clutftferlng" that . 
differed in father behavior yith^sons and daughters, not specific frequencies. 
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The finding that there were virtually.no predictors of girls' cog- 
nltive functioning except father occupation, a structural » "'hon-explfioatory 
variable^ leads to speculation about other factors that might be having 
a positive influence on the young girls ^ fun<?tloning« There is ample 
evidence from the literature to suggest that four-year-old girls are using 
their mothers as the prime model. Radin's (1974) previous study>of mothers, 
using a methodology similar to that employed in this investigation, indicated 
that maternal, nurturance is associated with cognitive competence in pre- 
school daughters but not preschool sons. These findings dovetail with 

V • ' 

those obtained In the current study. Hetherlngtpn and Frankie (1967) fouj^[^^ 
that nursery and kindergarten*aged girls Imitated their mothers more, than 
their fathers. Further, an investigation by Lynn and Cross (1974) indi- i 
cated that 4-year-old girls preferred to play with their mothers, in contrast 
with 2 and 3-year-old girls who preferred their fathers. Lynn &*Cross 
attributed this finding to pressure on 4-year-old girls to be concerned with 
their sex role but felt more research was needed to determine the under* 
lying cause of this pressure Perhaps the mixed message coming from fathers 
of these youngsters Is a relevant factor. 

I 

Although mothers were not ^Included In this Investigation, there was 



ERIC 



Ihdlrect evidence from the data suggesting that the girls were Indeed 
modeling their mothers and highly Influenced by them. One of the factors 
on the Cognitive Home Environment Scale, the Instrument -^ministered during 
the Interview, provided some clues. The factor was labelled Mother Stlmu- 
lates (the other four factors obtained all pertained to fathers. They . 
"were Future Expectations for Child, Grades Expected, Father Stimulation, > 

! - ^ ' . /• 

3|nd Use of| External Resources.) The three Items with the highest loadings 

on the Mother^ Bti^&ulate 8 factor were Educational Gifts purchased. Craft / 

'"=^ ' ■ ' - j 

Items. In the Home, and Mother Assists the Child to Learn. When the Motlier 



Stimulates factor was correlated with Blaet IQ. of the child, on^ fignificant *' 

correlation was obtained; for middle-class girls there was a positive cbr- « , 

relation of .47(p<.00l). For all other groups the correlation was below .19. 

it' • & ' 

similarly there was only one signifi'c^nt correlation between Mother Stimulates 

pnd Piaget Verbalization: for lower-class girls there was a positlv^ correla- " 
tion of .A6<p <,05). For all <Jther groupi the correlation was below ".21. . 
^ Thus it appears that mothers are differentially enhancing the intellective 
growth of the^r daughters.. Since therc^were ho significant 4e^^d"ifferenc6s 
in the .factor, itts unlikely that mothers are'trying to stimulate daughters ; 
'i.mo%|)aan sons. Rather, the impact is different. PurtW. in only one sub.' . 
group, was the factor Mother Stimulates significantly correlated with the ' . 
variable Child Initiates. ' For middle^lass girls the correlation *as .46(p^.01>. 
suggesting that middle-class assertive girls may be modeling their initiating 
mothers. This interpretation would be in keeping with the Robinson and • 
Robinson (1968) interpretation of the Fels study data where an Inference 
was made that achieving girla identify wl^ theix accelerating, s«ne§hat ^ 
aggressive mothers. . " 

Finally, when regression equations were computed using, the cognitive- 
ioeasurea a^^ dependent variables and the father factors, demographic data, 
and Cognitive Home Environment factors ae Independent variables, the fa«:tor 
Mother Stimulates was a .significant predictor for girls' groups, not for ' 
boys' groups. With Binet .IQ as the dependent variable.' Mother Stlinulates .\ \ • 
was the first and only significant predictor ' for middle-class girls. . 
With Piaget Verbalizations as dependent variable. Mother Stimulates was " 
the first significant predictor to emerge for lower-class glrla^Und the 

only factor with a positive beta weight. ' . 

■ . ■ ■ ' , f , ■ . 

From the above discussion It appears that fathers have little influence 



on their daughters except possibly through ^elr-' ambivalent behavior. 

V? 

to encourage the child to find another model with which to identify. 
However, a second CHES factor, Future Expectations, suggested that the 

1 

father may influence his daughter indirectly, through his impact on his 
wife. Although virtually no father behavior was slgnlf Iccmtly associated 
with girls' Intellective scores, fathers' expectations' for the child cor- 
related significantly with Binet IQ for all' girls and with Blnet IQ and 
Plaget Verbalisations for working-class girls. In addition, In the • 
regression equations which Included CHES factors, father behaviors and 

4 4 • . 

demographic data, Future Expectations was thejenly significant predictor 
of IQ for working-class girls, and the first significant predictor to 
emerge when Plaget Verbalization was the dependent variable. Thus It 
appears that paternal expectations, but not behaviors, affect their 
daughters' cognitive competence. Possibly, the father with high expectations 
' for his d.aughter comniunlcates this fact to his wife and she In turn modifies 
her behavior and becomes a more stimulating parent and model. Mothers 

may therefore serve as the mediate? of paternal Influence on fotir-year-old 

•i 

girls. Hetherlngton (1972) refer? tp^ the mother as the mediator of the ! 
effect of father absence on daughters' behavior with men. Hoffman (197()) 

-describes the mother as the mediator of paternal power-asaertlveness 

■ - \ ' i 

techniques. In this Instance the maternal mediating effect Is seen In a 

! J ' 

more positive -light. s . 

One Issue vhlch was not answered In this study was why fathers behave 
In an ambivalent way with their daughters and not their sons. T Several ' '~\ 
hypotheses were tested and found unsupported. The possibility that fathers 
do n<?t understand girls and do not/know how to Interact with them was tested 

/ ' * 

by comparing the behavior factor ^cores of fathers of glrl^ who had' old 
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daughters with the scores of fathers of girls without older ^daughters. 
There were no significant differences^- The variable Child Initiates did 
show sex differences with boys having higher scores, but it is not clear ^ 
why ^ess assertive behavior by ^irls should foster paternal aobivalence. 

The only tentative explanation that did emerge from the data was that 
middle- and working-class fathers appeared to have ambivalent attitudes 
toward assertive initiating girls. Pot example, iti the middle class, the 
CHES factor. Future Expectations, was negatively correlated with the father 
behavior factor Attention to the Child's Verbalization, whereas his future 
expectations for' his daughter were not related to any cognitive measure. 
Thus, the girl who talks, a^-good deal, r^^dleas of her ability, was 
expected to have a lltalted^futu'te in tHe middle class. A similar picture 
emerged in the working class. Girls who made more explicit demands', or 
were more assertive, were also^'seen as having poor future prospects. 
This inference was made from*^he negatii;e significant correlation obtained 
between the father behavior factor MeeClng and Ignoring Explicit Ne^ds and 
the CHES factor Future Expectations. In contrast. Meeting /^anJ IgpdWng 
Explicit Needs was positively correlated with future expectations for, girls 
in the lower class at the \00l probability level. Possibiyt in thisUocio- 
economic stratum where wome^ often serve as the major breadwinner, ^assertive- 
ness is not seen as damaging but rather enhancing of futurei prcispecitsi In 

• ♦ I 

the other social classes, fathers may be conflicted about Aggressive daughters, 

' \ / ' 

^J^^.-^l®^^^^^'^^^^^ of fathers! reactions to_ _ 

assertive girls is highly speculative; of course, but the issue warrants 
further investigat'ion. t 

In sura, paternal •tiSJttturant behaviors were associated^iteith^ and perhaps 
facilitate 4-year-old bcfs* lntellectlvl"futictiont|ig vhiU restrlctiveness 
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behavior appears to hinder it. The child motivation to miaster tasks Is 
one of the intervening variables in both cases. Paternal behavior appears 
to have little impact on his daughters' cognitive functioning, possibly 
because much jof his' behavior with-her contains a mixed message / and this 
strengthens her tendency to use her mother as her major model/ Thus it 
appears that both the chll^^o sex role and motivation mediate .the relation- 
ship between paternal behavior and the cognitive functioning in A-year-old , 
children. The applicability of this conclusion to. non-white and non-AnRlo 
populations remains to, be tested. 
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, TABLE 3 

SIGNlPICASI CLASS DIFFERENCES IN OBSERVED FATHER BEHAVIOR FACTORS 



Father Factor 



Ist 

Social Class MeSn 



2nd 

SD Social class " Mean 



SD 



Positive Resppase 
to Child & Cog-* 
nltive Stimulation 


MC Boys 
WC Boys 


30.1^ 
26.6^ 


23.7 
18.9 


LC Boys 
LC Boys 


12.8 

12,8 


10.6 
10.6 


3.34^-^ 
3.15i>r^ 


Empathy & psych- 
ological Manipula- 
tion" * • ^ 


WC Boys 


1 " 1 


i ; 


LC Boys 


.9 


1.2 


2.09'H' 


Attention to Child *s 
Verbalizations 


LC Girls 


2.8 


5.2 


WC Gi'T-ls 


V 

.7 




2.16^' 


Meeting & Ignoring 
Explicit Needs 


MC Girls 


6.4 


7.0 

1 ' 


WC Girls 


2.4 

t 


3.7 


2.75^r- 



Note: MC stands for middle class, WC for working class and LC for lower class, 

p 



** p <.0l 
* p f ♦OS 



TABLE 4 

SIGNIPICANT (X)RRELATIONS BETWEEN OBSERVED FATHER BEHAVIOR 
FACTORS AND COGNITIVE MEASURES 



Cognitive Measure 


Sample 


N 


Father Beha^'ior Factor 


Correlation 


Binet IQ 


All Boys 


99 


Positive ResDonse to Child 
6e Cognitive Stimulation 


.25** 




MC Boys 


37 


II If ti 


.36* 




MC Boys 


37 


Preventive & Physical Control 


-.41** ■ 


Piaget Verbaliza- 
tions <^ 


All Boys 


99 


Positive Response to Child 
& Cognitive Stimulation 


.38* 




MC Boys 


37 


II - . II . It 


.39* 




WC Boys , 


39 


• It - II It 


.39* . 




LC Boys 


23 


Verbal Restr.ict'iveness . - ' 


-.45* 


Piaget Mean Total 
Performance 


LC Boys 
LC Qlrls . 


23 
21 




Verbal ResCrfctiveness 

Meeting & Ignoring Explicit 
Needs 


-.41* 
-.50* 



Note: MC 'stands for middle claaa, WC for working class, and LC for lower class. 



p< .01 
* P<.05 



SlGNinCANT PREDICTORS OP COGHITIVE MEASURES r 
IN STEPWISE MUI^IPLE REGRESSION EQUATIONS ^ ' 



' - ^' . , » .Signi|icar.t 7 Multiple Percent 
!>ependeht .Subgroup ; N .^independent Sigh, of /Sign R of Var. 

Variable^" / Variable •. - Variable / Exp^ 



Qinet IQ^ 


All Boys 


99 


Positive Response 
& Co^^ Stim • 


/. 




.255** 


.06 




MC Boys 

/ / 


37 


Preventive & Phys. 
Conttql. . 

Posi&ve Response 
& CoS Stim. 


** / 

/ 




.411**. 


.17 




^ • / 




* / 

•/ 




.546** 


.30 


Piaget Mean 

lotal -Perf- 
ormance 


kc Boys 




Father's Occupation 


i * 




.329* 




LC Boys 


' 23 


Verbal Restrict . 




- 1 .410* 


1 

.17 1 


Piaget Verb*^ 


All Boys 

/ 


99 


positive Response 
& Cog, Stim, 




1 

+ ; 

• 


.381*** 


» 

.14 




MC Boys 


! 37 


It ti 


1 * 


* + i 


.393* 


i .15 • 

i 






1 - 

r 

1 


Emoathv & Psvch» 
Manipulation 


! * 

i 
1 

1 




.499** 


.25 ! 

\ 






139 

! 


Positive Response 
& Co^. Stim. 


j • » « , . 

i 
1 

1 . . 


1 + 

1 

i 


.388** 


1 • A-> I 

i 1 

u 




W Boys ^ ^ 


23' 


Verbal Res trice* 


! * 




.477* 


! .20 1 


Dinet IQ. ? 


All Girls 


79 


Fatter Occupation 








j.U 1 


^Ptagefc'Hean 
Total Pcrfr 
^rmance 


All qirh , 


81 . 


Father's Occupation 




_a 


.227* 


.05 




21; 

• 


Meeting & Ignoring 
j&x|^ljlcxc ixeeas 

Phy^. Restrictive 


1 *^ 

t 




; .496* 


.25 , 

1 








b 


+ 


1 .573* 


.33 i 








' 1- 

Averaive & Non- 
Avkrsive Verbal • 


* 




.696**' 

! 


.49 ' 


PlagMl^^^ 




All Girls 



, 

81- 

t 


Fat)ier's Occupation 




a 


[ .351*** 


Ai 


MC Girls 


28 


f'hys* Restrictive. 


b , 

1 




.330 


.11 


f 






Pai|ier's Occupation^^ 


* 


a. 


.505*' 


.26 .| 


1 






Aversive &\Non- 
Aver^ive Verbal 


* 




.625** 


.39 1 

i 


WC Girls 


32 


Meeting (» Ignoring 
Nteds 
Attention to Verb*- 


1 b 


+ 


.263 
.463* 


.07 j 
.19 f 



a) The higher the status of the occupation the layer the rating. The 4- sign 
indicates that the higher ^Ithe status of the' occupation, the higher the cog- 
nitive measures. .A + sig^ indicates the lower the status, the higher the 
cognitive measures • 

b) A' suppressor variable which was not itself significant. 



***P<.001 • 
, p ^ .01 
* P<*05 



TADLE 6 

PARTIAL CORRELATIONS BETWEEN FATHER BEHAVIOR F/iCTORS 
AND CHILD'S COGNITIVE MEASURES WITH SB MOTIVATION CONTROLLED 



33 



'initial Partial 



(a) 



Subgroup 


N 


Father Factoij 


Cognitive 
Measure 


Correla- 
tion ^ 


Correla- 
tion 


■■ » « 


All Boys 


99 


" 

Pos. Response & Cog. Stlm. 

n ^ 1^ 11 It 

\ J ^ — 


Binet IQ 
Piaget Verb. 


.25** 
.38*** 


.13 

.30 


1.27. 
3.02**- 


MC Boys 


37 

» 


II ^ 11 11 11 

II ^'^^^ " " 
Pre^y. & Phys. Controt\^ 


Binet IQ 
Piaget Verb. 
Diaiet IQ. 


.36* 
.39* ' 
-.41** 


.27 
.35 
-.32 


1.61 
i-1.89 


'aC Coys 


39 


Pos. Response & Cog. Stim."^ 


~-iPi^et Verb.' 


.39**^ 


.29 


j 1.78 


IrC Boys 


i 23 

* 

i 


Verbal Tlestrictiveiiess . 
ti tt 


PiagetVeYbV 
Piaget MTP ' 


<45*- 
-.41* 


-.47 . 
-.40* 


:-2.22* 
j-1.83 


LC .Girls 


jao 

f 

i. . . 


• 

Meeting & Ignoring Needs 

1 
\ 


Piaget MTP 


-.50* 


-.51 . • , 


j-2.24* 

i 



Note: MC stands for middle class,. WC'for worki^l^lass, LC for lower class, and 
Piagel MTP for Pia%et Mean Total Performance.^ 



(a) Test for sij^ntficance of a parjtlal correlation (Hays, 1963) 



*** p< .001 
** p< .01 
* p<.05 



^ 



Verbal . 
Reinforcement 



Physical. 
Reinforcement 



w 



Coasutting 



Ordering With, 
Explanation 



Preventive Warning 
j and Reminding 



r 



Bribing 



j Oth^r Psychological 

yy> ^ian it>ulation 

fl^.^'cnnive Manipula- 



Mcn Ox Environment 



^ PUvliy Meeting Ex* 
I plicit Need^ 



PaiTtlaliy Meetl 
Explicit Nc^ds 



C5 



1^ 



34 



S3 



Z/ 



Xniti.^tnc & Engages 
Child 



1 



1-1 Conversation y/} y/y .//'////// r /~r-'/y7 



Stops Tf Iking to 
Listen to O hild 
MeetP Other' 
3joplicl^:'^'^eJ8 » 



ConEnunicatins 
Affection 



Sharl ng 



Requesting 



^--'Asking* ^1 
fnformat^on 



rsj^Not Meeting 
^ [Explicit Needs 
c dContinues Talking 

Without Listening to 
'o> Uhild 



Averslve Order With- 
out Explanation 



Nonavcrsive Order 
Without Explanation 



o Threatening 



n Other Averslve 
o Vei:bal Stimuli 



Averslve Non-verbal 
% Stimuli • 



(6 Physically Stops 
^ "^Q^^Averslvely . 



S3 



V 
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ft 
sr 
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